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GoalsGoals

Intellectual streams leading to realIntellectual streams leading to real--time time 
assessmentassessment

FundementalsFundementals of Realof Real--time assessmenttime assessment

What itWhat it’’s likes like

What we can expect to learn from the What we can expect to learn from the 
application of Realapplication of Real--time assessmenttime assessment

Foreshadow next two daysForeshadow next two days

Look for: Look for: Presenter



““StreamsStreams””
Memory processes in selfMemory processes in self--reportsreports
Context effectsContext effects
–– Immediate impact of environmentImmediate impact of environment

Interest in understanding withinInterest in understanding within--day phenomenaday phenomena
–– Diurnal rhythmsDiurnal rhythms

–– Finer resolution of temporal associationsFiner resolution of temporal associations

Stress, coping, outcomesStress, coping, outcomes

Treatments and painTreatments and pain

Acute effects of naturallyAcute effects of naturally--occurring event or experimental occurring event or experimental 
interventionsinterventions

–– Time allocationTime allocation

How people spend their timeHow people spend their time



FundementalsFundementals ofof
RealReal--Time AssessmentsTime Assessments

Ambulatory MonitoringAmbulatory Monitoring
–– Usually physiological measuresUsually physiological measures

Cardiovascular (EKG,BP,HR); respiration; glucose; GSR; Cardiovascular (EKG,BP,HR); respiration; glucose; GSR; 
activity; peakactivity; peak--flow devices; multiflow devices; multi--modal monitorsmodal monitors
Rationale for sampling not always clearRationale for sampling not always clear

Experience Sampling Experience Sampling 
–– Focus on subjective experienceFocus on subjective experience
–– Usually random samplingUsually random sampling

Ecological Momentary AssessmentEcological Momentary Assessment
–– Includes selfIncludes self--report and physiologicalreport and physiological
–– Three formal characteristics:Three formal characteristics:

Immediacy; Sampling framework; Ecological validityImmediacy; Sampling framework; Ecological validity



FundementalsFundementals ofof
RealReal--Time AssessmentsTime Assessments

1.1. Immediate Immediate 
AssessmentAssessment

–– To eliminate or To eliminate or 

reduce memory reduce memory 

biasbias

HoweverHowever……..
–– Often immediateOften immediate

–– Last 5 minutesLast 5 minutes

–– Last 30 minutesLast 30 minutes

–– Since the last Since the last ““beepbeep””
For complete coverageFor complete coverage

EventEvent--drivendriven

–– Last 24 hoursLast 24 hours

–– Conceptual decision based on Conceptual decision based on 
evaluation of memory biasevaluation of memory bias



FundementalsFundementals ofof
RealReal--Time AssessmentsTime Assessments

2.2. Sampling FrameworkSampling Framework

3.3. Ecological ValidityEcological Validity



Selected General ReadingsSelected General Readings

DeVriesDeVries, 1991, 1991
Focus on psychopathologyFocus on psychopathology

Stone, Kessler, & Stone, Kessler, & 
HaythorthwaiteHaythorthwaite, 1991, 1991

““HowHow--to issuesto issues”” in daily diaries in daily diaries 

Stone & Shiffman, 1994Stone & Shiffman, 1994
Defined EMADefined EMA

DelespaulDelespaul, 1995, 1995
Detailed description of ESMDetailed description of ESM

Affleck, Affleck, ZautraZautra, , TennenTennen, & , & 
AmeliAmeli, 1999, 1999

Daily process designs for Daily process designs for 

clinical psychologyclinical psychology

Reis & Gable, 2000Reis & Gable, 2000
Review of diary studiesReview of diary studies

TennenTennen & Affleck, 2002& Affleck, 2002
Daily processes in social and Daily processes in social and 
clinical psychologyclinical psychology

Stone & Shiffman, 2002Stone & Shiffman, 2002
““GuidelinesGuidelines”” for realfor real--time writetime write--
upsups

Bolger, 2003Bolger, 2003
Review of daily diary fieldReview of daily diary field

Special journal issuesSpecial journal issues
–– Journal of PersonalityJournal of Personality
–– Annals of Behavioral Medicine Annals of Behavioral Medicine 
–– Health PsychologyHealth Psychology



WhatWhat’’s it like?s it like?
Daily DiariesDaily Diaries

Popular, convenient Popular, convenient 
A specialized form of realA specialized form of real--time time 
assessmentassessment
Many studiesMany studies
ButBut…………
–– SelfSelf--selected contextselected context

–– Single portion of daySingle portion of day

–– 2424--hour; recall bias may be a hour; recall bias may be a 

problem for many measuresproblem for many measures



WhatWhat’’s it like?s it like?
Modality of data collectionModality of data collection

SamplingSampling
EndEnd--ofof--day day →→ lengthylengthy

ThroughoutThroughout--thethe--day day →→
briefbrief

PaperPaper--andand--pencilpencil
CommonCommon

–– ComplianceCompliance

–– ReadabilityReadability

Electronic diaryElectronic diary
Palmtop computersPalmtop computers

TimeTime--date stampdate stamp

BranchingBranching

Signaling devicesSignaling devices
Ambulatory monitorsAmbulatory monitors

PagersPagers

WatchesWatches

Electronic diariesElectronic diaries

AlternativesAlternatives
–– IVRIVR

–– WebWeb--basedbased

–– AudioAudio--monitoringmonitoring

Hufford

Shiffman



WhatWhat’’s it like?s it like?
ContentContent

Situational Situational 
characteristicscharacteristics
–– Where are you?Where are you?
–– What are you doing?What are you doing?
–– Who are you with?Who are you with?

Affective stateAffective state
–– Mood assessmentMood assessment
–– Depression, anxiety, Depression, anxiety, 

fatiguefatigue

Targeted contentTargeted content
–– SymptomsSymptoms
–– BehaviorsBehaviors
–– Subjective statesSubjective states
–– Physiological variablesPhysiological variables
–– Cognitive performanceCognitive performance

Often standardized Often standardized 
from one study to the from one study to the 
nextnext



WhatWhat’’s it like?s it like?
PracticalitiesPracticalities

How often?How often?
–– 1 to 60 times per day1 to 60 times per day

–– 1 to 100s of days1 to 100s of days

How many questions?How many questions?
–– 1 to 301 to 30

–– But branching possible with But branching possible with 
electronic diaries & IVRelectronic diaries & IVR

What sorts of schedules?What sorts of schedules?
–– Random  Random  

–– EventEvent--drivendriven

–– CombinedCombined

Can people do it? Can people do it? 
–– YESYES

–– All kindsAll kinds

How do they feel about doing How do they feel about doing 
it?it?
–– Fine, most of the timeFine, most of the time

Does doing it affect their Does doing it affect their 
answers? answers? 
–– Probably notProbably not

Are there problems?Are there problems?
–– Some Some 

Hufford

Shiffman

Hufford

Jamner



What do we learn from RealWhat do we learn from Real--time studies?time studies?

Reliable betweenReliable between--person estimatesperson estimates

Estimates of withinEstimates of within--person variability and person variability and 
change, and individual differences in themchange, and individual differences in them

Causal analysis of withinCausal analysis of within--person associations person associations 
and, individual differences in themand, individual differences in them

Bolger et al., 2003



Reliable EstimatesReliable Estimates

–– Clinical trial of a new medication; RCTClinical trial of a new medication; RCT

–– Changes in pain levels at baseline Changes in pain levels at baseline 

and followand follow--up is primary outcomeup is primary outcome

–– Choice:Choice:

Recall of pain for the last monthRecall of pain for the last month

Daily monitoring of pain for the last monthDaily monitoring of pain for the last month

–– Why RealWhy Real--time?time?

ValidityValidity

ReliabilityReliability



Reliable EstimatesReliable Estimates

–– Paradoxically, Paradoxically, measures based on recall data may be measures based on recall data may be 
less variableless variable

Recall processes may lead to consistent reporting and lower Recall processes may lead to consistent reporting and lower 
variabilityvariability

–– Furthermore, Furthermore, increased validity of realincreased validity of real--time measures time measures 
may not always strengthen effects based on recall may not always strengthen effects based on recall 
datadata

Biasing of recall outcomes may overestimate treatment Biasing of recall outcomes may overestimate treatment 
effects, e.g., sideeffects, e.g., side--effects and semantic memoryeffects and semantic memory



WithinWithin--person variability and changeperson variability and change

Multiple observations enable fineMultiple observations enable fine--
grained resolution of phenomenagrained resolution of phenomena

–– We actually donWe actually don’’t know very much t know very much 
about peopleabout people’’s everyday lives or their s everyday lives or their 
symptomssymptoms

Conditional associationsConditional associations

–– Day of weekDay of week

–– Time of dayTime of day

–– Micro environmentMicro environment



WithinWithin--person variability and changeperson variability and change

Multiple Multiple 
observations observations 
enable fineenable fine--
grained resolution grained resolution 
of phenomenaof phenomena

We often believe We often believe 
things are stable things are stable 
when they are notwhen they are not
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WithinWithin--person variability and changeperson variability and change

Diurnal patterns of affectDiurnal patterns of affect
–– DetectingDetecting

–– Understand Understand 
environmental environmental 
contributionscontributions
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WithinWithin--person variability and changeperson variability and change

Diurnal patterns of affectDiurnal patterns of affect
–– DetectingDetecting

–– Understand environmental Understand environmental 
contributionscontributions
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WithinWithin--person variability and changeperson variability and change

Expanding our Expanding our 
understanding of understanding of 
important important 
phenomena that phenomena that 
we already think we already think 
we understandwe understand
–– Example: the Example: the 

meaning of meaning of 
Global Global 
Impression of Impression of 
Change Change 
measures in measures in 
clinical trialsclinical trials

Baseline Week 1 Week 2 Week 3 Week 4 Weeks 5&6 Week 7 Week 8
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WithinWithin--person variability and changeperson variability and change

RealReal--time data time data 
add a new add a new 
dimension to dimension to 
our our 
understandingunderstanding
Diary ratings Diary ratings 
aggregated by aggregated by 
week week 
Some of the Some of the 
participantsparticipants

Baseline Week 1 Week 2 Week 3 Week 4 Weeks 5&6 Week 7 Week 8
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WithinWithin--person variability and changeperson variability and change

But here are But here are 
some other some other 
participantsparticipants

Baseline Week 1 Week 2 Week 3 Week 4 Weeks 5&6 Week 7 Week 8
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WithinWithin--person variability and changeperson variability and change

All participantsAll participants
RealReal--time data time data 
has expanded has expanded 
our our 
understanding understanding 
of the change of the change 
processprocess
–– Some Some 

change a lot, change a lot, 
quicklyquickly

–– Others Others 
change a change a 
littlelittle

Baseline Week 1 Week 2 Week 3 Week 4 Weeks 5&6 Week 7 Week 8

P
ai

n 
Le

ve
l

0

20

40

60

80

100

120



Causal AssociationsCausal Associations

Time Before Lapse

4 3 2 1 Sleep >7 6-7 5-6 4-5 3-4 2-3 1-2 < 1

N
A

 (S
E

)

45

50
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60

65

Stress trigger
Other trigger

Days Prior to Lapse Day Hours Prior to Lapse on Lapse Day

Exploit clear Exploit clear 
temporal temporal 
association to association to 
derive derive ““nearnear--””
causal causal 
explanationsexplanations
Usually Usually 
observational in observational in 
naturenature
But they could be But they could be 
experimentalexperimental



Causal AssociationsCausal Associations
Selected Reactivity ExamplesSelected Reactivity Examples

Reactivity of Reactivity of 
genetically vulnerable genetically vulnerable 
individuals individuals 
(schizophrenic parent) (schizophrenic parent) 
to withinto within--day stressors day stressors 
–– Vulnerable individuals Vulnerable individuals 

more reactive to more reactive to 

negative eventsnegative events

Myin-Germeys,
Archives of General Archives of General 
Psychiatry, 2002Psychiatry, 2002

Reactivity of HPAReactivity of HPA--axis axis 
to withinto within--day stressorsday stressors
–– SalivettesSalivettes to collect to collect 

saliva for bioassaysaliva for bioassay

–– Higher Higher cortisolcortisol when when 

stressedstressed

Psychosomatic Psychosomatic 
Medicine, 1995Medicine, 1995



SummarySummary
RealReal--time data collection is a useful tool that enables time data collection is a useful tool that enables 
novel study designs providing a detailed record of novel study designs providing a detailed record of 
phenomena in realphenomena in real--life settingslife settings

It is not for everyone and every situationIt is not for everyone and every situation

–– Many questions do not require this level of detailMany questions do not require this level of detail

–– Many questions are not challenged by selfMany questions are not challenged by self--report biasreport bias

–– Costs, burdens, and expertise are considerationsCosts, burdens, and expertise are considerations

It is an evolving methodologyIt is an evolving methodology

–– New technologies will shape the future of realNew technologies will shape the future of real--time data collectiontime data collection

–– Unresolved concerns Unresolved concerns –– to be addressed throughout conferenceto be addressed throughout conference


